Neuropeptide Y (NPY) is a 36 amino acid peptide that is co-localized with noradrenaline in perivascular sym¬ pathetic nerve fibres and in the adrenal medulla (1) (2) (3) (4) . NPY may contribute to the sympathetic control of blood pressure since it is released in response to sympathetic stimulation (5, 6) and since its effects are at least three¬ fold: (a) direct vasoconstriction, (b) potentiation of norepinephrine-evoked vasoconstriction, (c) suppres¬ sion of stimulated norepinephrine release (1, 4, (7) (8) (9) (10) (11) .
Several studies have shown that pheochromocytomas may produce large amounts of NPY (2, [12] [13] [14] [15] [16] [17] [18] [19] [20] , which are released into the circulation (2, 17, 18, 21) . Thus, NPY may contribute to the high blood pressure in pheochromocytoma patients and its measurement in plasma may help diagnose pheochromocytoma. How¬ ever, no correlation between plasma NPY concentration and blood pressure has been found previously and despite the high incidence of elevated NPY levels in pheochromocytomas the incidence of elevated plasma levels seems relatively low (15, 20) . This raises the possibility that NPY may be rapidly degraded and inactivated after its release.
The nature of circulating NPY-like immunoreactivity (LI) has been studied in only a few pheochromocytoma patients (2, 15, 16, 21, 22) . The aim of this study was to define the nature of circulating NPY in these patients and to assess its influence on the diagnostic power of measuring plasma NPY with different assays. For this purpose, we have characterized NPY-LI in plasma and tumour tissue of 17 pheochromocytoma patients by HPLC and gel filtration, using C-and N-terminally directed NPY antisera. Since the final step in the processing of NPY is the formation of the C-terminal amide, we also investigated the amidation of the peptide in some of the tumours.
Materials and methods

Patients
Seventeen patients (11F, 6M, mean age±sD=51.5± 12.9 years) with pheochromocytoma were studied. Fourteen of them had permanent and/or paroxysmal hypertension. Three (24) . Lyophilized tumour extracts were reconstituted in 50 pi of lysis buffer prior to isoelectric focusing for the non-equilibrium pH gradient gels (25) . The samples were applied to gels containing 0.25 mleachofaampholytepH 8-9.5 and 7-9 thathad been prepared in 3 mm diameter cylindrical glass tubes (26) . The gels were subjected to 350V for at least 15 (Fig. 2) . The elution profile of C-terminal NPY-LI in plasma samples that were drawn from the same patient on separate occasions was sometimes highly variable (Fig. 2) . Comparison of the elution profiles of the N-and C-terminal NPY-LI in plasma of two pheochromocytoma patients revealed a single peak corresponding to stand¬ ard NPY in one case, while a markedly different and heterogeneous pattern was seen in the other case (Fig. 4) . NPY (Fig. 5) . (Fig. 6A) . In only two of nine cases was the free acid form found to predominate (Fig. 6B ).
Isoelectric focusing <
The amidation status of the peptide was assessed in nine tumours. In seven of these the major part of C-terminal NPY-LI (84.1 ± 6.5%) was found to co-migrate with the amidated form of NPY. However, in two cases, 79.3 and 95.6% of NPY-LI was found to co-migrate with the free acid form of NPY (Fig. 6 ).
Discussion
The purpose of this study was (15, 16) . However, there is also evidence for multiple immunoreactive forms in some pheochro¬ mocytoma patients (2, 22) , hypertensive subjects (30) and patients with chronic renal failure (21 (32, 37, 38) . It is therefore unlikely that the small C-terminal NPY fragments that we found in plasma possess vasopressor activity. Although the mechanism, of hyperten¬ sion in pheochromocytoma patients is complex (39) (2, 18, 44) and since NPY-induced constriction of skeletal and coronary arteries is inhibited by certain Ca2+ channel blockers but not by adrenoreceptor antagonists (7, 36, 45, 46) , the preoperative identification of NPY-secreting individuals among pheochromocytoma patients may still be useful for the anaesthetic management of these.
For this purpose, our study suggests the preferential use of a C-terminally directed NPY RIA.
